The determination of plasma cortisol is now carried out as a routine in many clinical laboratories. It is the end point of many dynamic tests of pituitary-adrenal function, notably the insulin hypoglycaemia, pyrogen, lysine-vasopressin and ACfH stimulation tests. The interpretation of these tests depends on the rise in plasma cortisol level following the stimulus, rather than on the absolute concentration of cortisol in anyone sample, hence for these tests complete specificity of the analytical method employed is not essential. However, when the absolute concentration of cortisol is to be measured, specificity becomes important.
The determination of plasma cortisol is now carried out as a routine in many clinical laboratories. It is the end point of many dynamic tests of pituitary-adrenal function, notably the insulin hypoglycaemia, pyrogen, lysine-vasopressin and ACfH stimulation tests. The interpretation of these tests depends on the rise in plasma cortisol level following the stimulus, rather than on the absolute concentration of cortisol in anyone sample, hence for these tests complete specificity of the analytical method employed is not essential. However, when the absolute concentration of cortisol is to be measured, specificity becomes important.
It is well known that simple fluorimetric techniques, which at present are the only practicable ones for the clinical laboratory, measure corticosterone as well as cortisol, and, in addition, variable quantities of unidentified tluorogens. Just how non-specific simple methods are has been a subject of dispute and the nature of interfering substances in normal plasma is not known.
Of the various parameters of reliability applied to any analytical method, namely, accuracy, precision, sensitivity and specificity, it is the latter that is the most difficult to assess. The specificity of plasma cortisol methods is commonly tested by measuring the apparent cortisol concentration in plasma samples from adrenalectomised or dexamethasone treated subjects; if the value obtained approaches zero then the method is considered to have adequate specificity for clinical purposes. This approach is only valid if it is assumed that the interfering fluorogens are not adrenal in origin and are not in any way related to the actual cortisol concentration. It is our tentative conclusion from data to be presented in this paper, that this assumption may not be wholly valid. James, Fraser and Landon (1966) recently conducted a comparison between plasma cortisol levels determined by a simple fluorimetric method and by a double isotope method. Their comparisons were all on plasma samples with cortisol concentrations less than 20 1J-g./l00 ml.; that is within or below the normal range. We have extended this work of James et al, by comparing plasma samples over a much greater range of cortisol concentration and by Paper read at the Southern Enll1and and South Wales ReBional Mutins. London, February, 1968. using a similar (fluorimetric) end point for both analytical methods.
Methods
Sixty-eight plasma samples from a wide variety of subjects in many different clinical conditions were examined giving a range of plasma cortisol values by the simple method from zero to 165 1J-g./1OO mI.
The simple fluorimetric procedure has been published in detail elsewhere (Spencer-Peet, Daly and Smith, 1965) . Briefly, 1 mI. plasma is extracted with methylene chloride, this is back extracted with ethanol-sulphuric acid (1:3) and its tluorescence measured at carefully timed intervals after extraction. Results obtained by this method will be referred to as "total fluorescence" and are in p.g./l00 ml. of cortisol.
Cortisol and corticosterone were also separately measured in each sample using a fluorimetric end point after isolation and purification of these steroids by paper and thin layer chromatography. Losses during this purification, which were of the order of 50%, were corrected by the addition of 14C-cortisol and 3H--eorticosterone to each sample. Full details of this method will be published elsewhere.
TABLE I
Number of samples = 68 "Total Fluorescence" (TF) Mean = 32.3 ,..g./I1X1 ml. Cortisol (F) = 18.9
Corticosterone (B) " = 2.0 " Cortisol/corticosterone = 9.45 (Range, > 50 -1.7)
Summary of analytical data on plasma samples compared
Results
For the purposes of comparison the sum of cortisol and corticosterone was plotted against "Total fluorescence" (Fig. 1 ). It will be seen that in all but four cases the "total fluorescence" exceeds the sum of cortisol and corticosterone and that this discrepancy increases as the sum of the cortisol and corticosterone increases. It was this latter finding 73 which was surprising as we expected that any difference between the two methods would become less significant as the concentration of corticosteroids in the plasma increased. In attempting to assess the significance of the observation it must be emphasised that this is a preliminary report and that inter-laboratory comparisons are notoriously difficult to conduct. However, a critical appraisal of these comparisons showed no obvious sources of error and we therefore conclude that at least in some plasma samples there is a fluorogen present other than cortisol or corticosterone which is probably of adrenal origin.
